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(54) RECEIVING CIRCUIT AND RECEIVING GAIN CONTROL METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To secure satisfactory noise index 
characteristics, to suppress the occurrence of distortion caused by 
excessive input in a mixer or gain variable amplifier and to stably 
operate a feedback loop at all the time. 

SOLUTION: A control circuit performs control so that while a 
received RF signal is a small level, the gain of a low noise amplifier 
circuit is maximized and while the received RF signal is a maximum 
level, the gain of the low noise amplifier circuit is minimized. 
Therefore, while the received RF signal is the small level, 
satisfactory noise index characteristics are secured and while the ~~~ 
received RF signal is the maximum level, the excessive input is not 
inputted to the mixer or gain variable amplifier on the following 
stage. Thus, the occurrence of distortion caused by the excessive 
input is suppressed by preventing the mixer or gain variable amplifier 
from being saturated. Further, the low noise amplifier circuit the 
gains of the mixer and the gain variable amplifier are controlled in 
the almost similar ratio, and the transient response of the feedback 
loop is reduced so that stable operation can be provided. 
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[RBI Jt#*»fiHffl»»tt£iIRU E.O 5 
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r f m*#4>9 v i u^A^nwi s tm&iews&mL 
mwMEm* s**. ffitwiHwuissFmon 

TV**. 
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*><?»S*lMB»(cJ:«?4«ia«tt«^*:SaftU«:«k. CIO 
«flSU3tt®*fc ittf fiMMEIllfcJ: 9 JWc-SOl^ 

«re»i us r f m+*mmt &* t&s&smmmmss 

Ifie^fl Ut R F ft#*vh$ V \ K/UO^Stt Blffilgfi 
EB<a«»£a*fcU WKSSUfcRFffi»#**: 

fr^flUMWEIBi:. 
SrAfiW4ii:«:l*ai:-r*«lIil». 
C»*«2] »3LfcRFfi»£»l«0lMWfi*«E 
tT«»£^LTiWf**ill«EIBi: . 

me4HBisi»^ waj^fi-t «s 2 «om«wi-* ws t x 
friemi. mi. f$3?)fflwm^im& : %mLtiRFm 

-jgfc:*-4W»lll»4:. 

£Hflrr4ifc*wei:-r*5eeia». 

3 ] ffiSfflfflsIBM:. ffiSXS Uo RFIf 
<7j w^k&S/hS v ->b#{S . mrie^ 1 cowaifi^-Jc «fc -? r if 
i|g|HlB<7>*!K§£St:*:i: U ICRFff?)l/^4«fe»; 
*>B*»i. fBE»10WJ«l«^K:J:->rweJil«EI»«f« 

ffi^flEB. 

[ »*Q4 I HretMBI§I» - WE 5 * iHMISlflWE 

+IM«fl»t eWfllfMWPIHBfc: «t 0 IC-itOK 
4"3r< fc fciHsEB^mSrTOei: U 

ijishb ttz r f v ^Kjuow&ii mzwfc 
ms&vmnzmxizL. mi&m uo r f 

ff o c t ari^a t -r auMMfmmitm. 

I if*9 6 ] HtrteS *lM3B<Of!»£ TOE fc t - fJK 
3MLfcRF<B*<0**>teJ6tT. H8ES*1f0B<Of9 

[fW!«Ol*WfclIW» 



[000 1 ] 

* ( I F ) fi-^csEm LT i^/i^-^oSftfi- 5 ?** 
*-t6«H«iWIffl«««liIBXtfi«««IlBtf>!M»* 

»jsrr*s«spj«*i»^ri£KB8r4 . 

[0002] 

mum 1 1 fcSrfJ: 3 ^MrtLTV^I, . ^I®B 
(id^Sti&v *7>"T"*-C»3 Lfc R F ff-f-r-JefMf 
■CliWI-f *ffi»««MB»3 It, <=<0ffi3i^i§i|Sf§3 1 

3 2 OtU^ £ #te-5g U"W=$r * J: O 4MB UC aWrT 
**!I»TOMMHS3 3 . CfIL*:RF<l*ai" < W= 

fetxfm*mMm$s3 3<7>m&zmwt&mm j %z 

it,!}? 5$iJflflHlB3 4 fcCJ: •3«Mt3*tTV»*. 
[0003] 7Vft (EK^f-f ) Ti^iWcRF 
«9t»««»3 ltcr*WI3/irS4r-9-3 21= 
A:>J§*t!>. 54f-t3 2J4A*$tLiRFf8-9teat» 

*ik'fcJ: l 5 I Ffi#(cS:aLT, 
TO2tMiiiS3 3tCA^|-r-&. <H«m»3 4HfiJ1»TO91l 
i@S3~3Wffi;ftU"<^ST«a}l/C, Cl<oa5^K;U**— 

Sfc^rS J: 3(cffl»TOB«»3 3<Wtmt:mWtl. 
[0004] 

mm^mk<r)mwm.x'\i. fiff5r«s«a«tts»*fc 

t#«0SN (Signal /Noise) &<7>SMktZ> 

t, SftLTtRFft-^cou^A^^^^. ffifi^ 
HSI3 1 ri«H;5*iJfcfi#li, 5 ^f^3 2 t W#TOeii 
Htg3 3tkoT^A^Iki-oTS^ii^:L, x- 

[ o o o 5 ] mm*m&3 1 «mg*^s 

•yf-CJ: Dfltlr-StS!: LT . f&&<7)S ^3 2 
jW»TO8»IMB»3 3*<ISWLSro'J: 3 crsftSSfllflfca* 
LA^L, ;«Ktli, jiSA^tiic«cA^ 

3E*IH»3 3tiW»l3»34i:fcJ:'J«l*S*iiail*I 
«BWIBB<07 -< - H/N'-y ricA#=2rjagi&g*< 

[0006] *BBj«. i&cotazmwwimzmmt 
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7 < - HA? ?A'-T£;gC££tcl&#$-£S.I t tfT 
[0007] 

LT*^5 ^B&fc «t 0 4>ISJa&fI#fc:^ 

x. mz%mLt:RFm^zm<m-r?>vm-zrgtomm® 
ie«6siB<55fijti e±t; l . mi%m lkrf 

cooo8] ti&W2omie>&mt, gfiL*:RFfi 
^zm i nfflmmttfs tr wwtswk LT««-t 
*gms5 1 . tut e'jiifiiHiss** & oai^ff -§■ &m 2 eo«f»fi 

.F«^U'«^fcJE&T£j£U fjietSSlsIK, lalSS 
^TIlI»SlAT9Ef<J^^aifSllIB<?)+«0^< fc 1 1 

izx^xgtftzitx. mmm^m<m®8fcoiiii)is^ 
c o o o'9 ] nim^<rm%<r>mismmtti.. mat 

fiLfcRFfi-f-^u^^/jvSv^i. Buie^i^W 
OV<^*<ft*cr>i$<i, MISS? 1 tfXMfl|{I4fc:«fc oti 

[ooioi m&gu ofKB^meiwffiaK, fries * 

lMaI»3llfH5iefO#^iiililHlB<4, STIESSl, SI 2, 

s? 3 co$fjfflHi#tc*r LT*siara»ow£T*a»*^ffr*- 
[ooii] m*T%5(7)&ty<7>imi,i. satLJtRFfli 

#$ti«BlHlS&T«i|gL.T*^S^lHlffit=j: 04>BIJStt 

f fi^-* i fe«cU'^Ko^S{±frieJiiiiEi88<7)f<jf# s- ft* 

[0012] mw64i9wwttmt. mk5*insh 
com® j^Ktu frtesfi ut r f «-9*wt*fc:jE t 

t, !?8ES*-9-iaBOfiJ»S— jgu-^rBa3t. x<4* 



[0013] *5HHe5»tEIKtt. WiUlRF«*&* 
[0 0 14] 

tiW^BWi. Hltt. *»®0»SEI»<*>-S6 

RFff^^+^juft ( i f) e*tsaw6W»T»ra&io' 

5 2 . I Ffi-f — Si: U-caj^iiM 
»^RSEfll«» 1 3S^ffi^^t9MS 11. 5 dMf 1 2 s 
M#^tiHSlfl3^flJ#Sr$(J<S9ft-f-Cl, C2. C3 
tcj: 0W»i-*W»IiI»l 4Sr*LTV^. 
- [ o o i 5 ] i ct. fSSi^ttla^ 1 1 ttMfcft^c l 

(CJEE tTf LXWpZtlte^T yy-i-X'^m L 

tlRFm^xMWtZ. 5#ifl 2it^RFfgmm 

®¥mm j %km&Lx i F^ic^-^-skfttc mm 
«-§-c2jcj5trme'5is:uT i Ffi#&JS(iLtai 

Wt^iiitafil 3»i(W«HS^C3tiSti:ffl 
tfSr^LT I Ffi^S:- fe\"<MzimLX 

S-r?OT»J»^C 1 , C 2 . C 3 ££j£LT, ®5t# 

iifssi i . 2, fm^rsetmissi 3{cistn-r 
s 1 3(4. zii^iicmmi^zttLximmmeysfe 

[0016] J*:fc:af36it»JH<0ftfWcov^H2<0fi|» 
. S&l^tiiiiJlZtl&fflWm^C 1 , C2, C3A s «i 

4c l. c 2, cswiaE^v^jk'ffiaig-iiiissi 
i . s^rti2. fm?raeiwi» 1 scowt 

^fcWkf gffiS*l.*RFiB^<OU^W4R 
1. R2, R3. RAcomWTW&L. R 1 <R 2 <R 
3<R4<7)I18$#£>£. 

[0017] SfLtRFfi^l/^'RlOD 
®HtcJ>o7t%&. $5Wi4C 1 , C 2 l±m±MKX'^ 

RF«4t*»L. 2tft^Ji#t > RFff4Sr 
I F«*fcSSfti-6. *J»ff4C314ft>tmjEA- 

1 3<7>aj;fr w^#-£(c3:£J: 3l=. -e«OfmS-SW 

mz-feu*juizmmztiz . 

[00 18] tfz. SfiLfcRFfi^-tfOU^/U^Raw 
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fMiH^&« — *\ »J»fi^C2fdJbWIB&&^«/jN ; Bff 
■L ffiHWBIK 1 4 ttmTOHNHI 1 3 
[00 19] Jg£. fll/cR Ffl-Sf^i U'OkPR 3 co 

mmizh^tzm^. »jt9S#c2««/MBEr. «o»fi 

3 tt*IBWET**i«i-«T*6 . £*tfc J: 0 . 
$**fl 2«^MWCRF«#* I F<I#££»U 

. — 3u fflWm^C l fifcWBE3&> &*/h«E4 T 

Bs «HWEIK14««»^nEi|»«»l 3*Xte&uK**« 

[0 0 20] 511 L^RF it^CO V"<jUtf R 4 <0 

KM (t&JOJ]) fc»ojfc«&, SOfflUf-^C 1 , C 2J4 

(B»l lUJbhW*TRF«*fcJM«U 5*m2fc 

«>h*!MrcRF«#s r Ffi-^^a-r*. — 3^ #j#p 

SStSSl 3«l|#tJt!ft?«, *V>ftJ]UKW% 

[002 11H, ±ieo J: -5 *Srj»Sr L R Ffi 

fOl/^/^Rl (ft/M^;UA*B*) f£$if^ 

>h£<f RFffi-f^>U^U3&«R4 (*S 
AA^f*r) (HHHMHIl 1, 5*1M 2#« 

ttttftJFT**. RFIfcOUWR2-R3 ( +IH 
U^kJJjl*) RF«#<7)U^/^/jNSV^fflKI 
iifl»S4NB8l 1, 5*iM2^«*****<. RF 

[0 0 2 2 ] RFfl^U^UfcjEtT. ffiJS^ 

ffl#*<*fl:LT. fWTSWBSl 3<0SitfjW</U*- 
^ k & fcaft , #3 £ tf R F ft U^i/#*fcSMfrr $ & 

Tfc, «WiaBl4tffla»iill»l 1, ^tl2. 
fH»^T50»B»l 3TJBfiES*L6*7 ^-My^lr- 
rtfWHWdaJBfcSSft-fri*. -Witt, ^S^aWBS** 

[ o o 2 3 ] H3tt. ^ftwcr&mmmmxmnmm 



t^RFfi-t^^u^R! , R2 , R3, R4i7)il 

"fCl, C2, C3, C4cO#ffiH^*5it6^ft;^L 
fcfe*)T&»3* *O^kO#tt«02<5O-e/ii:<IJa r Ht 

W«m^C3*qaW44«. *OSBft«RF«-^U^ 
OR2 OTG&O^fl 4 T»v V * * . 
[0024] 43ts SOWl-^-C 2{iKHRlT•^i:(5k^ 
k:fi*«JET-&6#. Rl<biJfl^#1iW»fc£fcU * 
^^(iKHR2OTES<7>^^v^TV^ 0 SflHWI-9- 
CllilEiR2tlt «fc^E*fcWE"CfcS#. 
R2<7)±Rgc7)^|ff^A>^t:L. frvmm&mRs&x 
t, 4EHR4 0THO— ffl^av^v^. ifHJt&Pff-^C 3 
fcfcKHR2, R3tf)«fcX,irC\ — ^*H«BET** 
*\ iEHR3coJbffiT'S!^LJ&46. *<0SEft(4«lR4 

[0025] t£oT. ^KttflfTU. ^^1 2 fcffj?# 

ffJ»«I3g*SSl 3 coffin U'^S— jttc-TiSJ^fi 1 

*hti. tmsmasi 1 1 s*im 2 lt 

*^fO»S:3Wt;S-a:r. fWf^tfifiSl 3 0ffi^l^< 
fi^iaiSSl 4«^-asMLT*^RI»&SEfl:S« 

[0026] ^ Jbfe^oJ: d i*(HI^W»IB»t:3r- 
1 («/M^ua*b*> <ffifiWii(SSi 13&** 

tfTZh. RFfl#cOK;^R4 (3fcfcA*ft) O^ 
iSS^iiilSSl 1 . 5^rlM 2* ? S/jNfiJt§T'ft^7t 

l>* RFfif(OW*«Rl~R3 (+HU^;UA* 
^) (J0*&. RFft^OU^^/hS^ffliattflSS^ 
US 1 1 J&SjBbfcf fl»-c»ff L ; R Fft^-O 

<*~>x<z>t. im^mmssi l^wiTtti 

[ 0 0 2 7 ] H4 *«0^^<tflJf#fflf»^ffi<O|SIS 

mszmwi-mmm^eyffiimx'hz. &*t. sftL 

^RF fi-to R l oigH(c$) o . $ij«ff 
*C1,C 2<4ftfc«ff-C-t*l-r3h.-ftT'»i3&<. - 
^5r, ffl«m#C3!4fi±mJE35i^+fSlu^;PgJgcoSJE 

[0 0 28] SilL^RFfi^-<7)I/ / <;^R2e7) 

■^c3«+BWEr-tft.«i— jera** 5 . MffiKi-^-c 

1 1 ^IHItMllt -6 Ztlz£ 0. fm^RSimKH 1 3 
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CDftj] Is^JUZ—fct LX V ^ ft . 
- C 0 0 2 9 ] JE«c . g« Lfc R FfI-§-<0 U*vrt^R 3 CO 

■^CSJi+HWffr^-eii-je-cafta^. ISJgPfi^C 
l^Ufc— fit LT^ft. 

[00 30] Sfc, »I Ltc R FiE^CO U<Jl<tfR 4 CO 

&m izh-ytzm-s. mmm-^c i , c 2«± 

«/h«Er-tii^it-5rc*ft*«. *]»«#C3 

• [003 1 ] flL JJEoJ:d4«HII*Lfc*&. RFft 

4NSH1 l^fi±3pJf#T*ftft^. «#SWf*tt*<A» 

fSilS 1 1 > £*^1 2a^h«»T*ftfc*>, 

3M«-f^)2*»tt»±JftffT*ft. RFfi-§- 
^)l/WR2-R3 (^rau^/UA*^) <0*S£\ R 

Fm^cDu<)u&4^\mmzim j gmm&i 1 . 

■9" 1 2 Of 1^ & < N R F V^Mfr: 

T < ft & . 11. $ dflf - 1 20JIITW## 

-K*7C0KIflHCj>ft. 

[ 0 0 3 2 ] H5tt. *»WeoRfflfO»WWriEO|itt 
m*R^«WJ«f«^<^Wrt^"C*ft. *i\ S«L 
Tt: R F m^C0 U^/Utf R 1 com.mtz h i tzWrS . fSfflff 
#C 1 , C2*i«*^T'*fLW-«r*ft#. - 

[0 0 3 3] ttz. 5fL?tRF(|tc0l/^R2, 
R3*5«Hfc:*ofc»^ S0fflHt^C3li*BWEr- 
$re?>ft£\ £JWI-^CL C2iifcMBE*^ft/jN«- 
JEi ?5Eft LT . ffiSg^fgfll^ 11, * *y 1 2 ijft 

ffi#L^U£-$g£LTV^ft. 

[0 0 34] &tz. &mLtzRFm j %cr>l<"<Jl,tfR4<7) 
ffiffl (i&kAf)) ©JfflJfl-^C 1 % C 21* 

fbh«BEr*iif r #i-ft-cai&^ — *\ M»fl»c3 

1 30*g»S:SWtS*T. fOK^K/W^i:^^ 
<fe?£-?-ft. 

[0 0 3 5] BL JJEOA5 5r«»6Lfc«*, RFff 

fiflagi i*<ft**fw#T*ftfe«>. ss^a^tt^sff 

"Cftft. R Ffl^i^utfj&feSrR 4 

4MBi i s 2*<«/jvpj#-cftft^. a*A 



01/^'R2-R3 (^law^A^S*) 0*§-£. R 
F<I^U^^h$v^^ifiS«#liiBSl 1. 
^ 1 2cOfiJf#^A# < . RFfi-f WlsK/Utf** 

x< ft t % m&^mmn ik ^ti2 <nnmtfm*$ 

K^S < * ft £tf> . «««-9^tflffflR«rtt 1 f 
!<-K:*7<*)WflWc*ft. 

[ 0 0 3 6 ] [1614. *^coSffiMf#SiJIBI^OMfe 
«5tK^ftM«Hl#^0l«iH-C»*. MW« 
-^C 3(4RFfi-§-cou^^R i (ftfjNU/<;^AA4r) 

*»^R4 (3fcfcA^3) orar, «ycSE^is/h«E^ 

offi^ Jgti: ft J: 5 frcfilfflr L T v % ft . 

[0037] RFff^tfOU^/l^R 1 cOffiHTfi. $019 
ft-tC 1 , C 2^fc^K;ur, ffi»$*Si(gSl 1. 5 

[0 0 38] RFfi-^-cOU^;U^R2<?0®HT(i:. $W 

«rfW"ft. H»«^C2JiJW«Efc«/h«JEOBI*3£ 

3^aj*u^#— Stcs3:ftJ:^t:SJfl8IS*ift. ;^ 
Hs *fl?#nT3E««I» 13t^f 1 2^)?J»tt3j-w>*- 
^•yTLTSJffll^ixft^ 

[0039] RFfl#tfOK/lT6>'R3<7)ffiHTJi. Mff 

ifc2 #ft/jN«£E-c . ^ti2 im'Mmxmm- 

ft. ©IfflWl^-Cl^g^BE^fi/hSE^'C^tL. ffi 
30tB*u^#— ^=5rftJ:dfc:M«S*ift. CO ■ 

isl w»nrsawB«i 3^^^±gigsi lwwwi* 

s 7 -/ 7* L T WJ» S ft ft . 
[0 04 0] RFff-§-c7)K;U^R4 (a^cAblB^) co 
^fflfi^-C l , c 2^S/jNS£ET'^tl-rfL— 
JTCftftfcaft, {E»«4Hli»l U^fl 2f4«/J>W 

»r«rfw-6. -^r. wam#c3«+ra«EJ:0ffi^ 

•BEft^Jt/htei-CSEftL. 9q*?I9e4M81 3 off] 
»Sr3gftS*ftii:fcJ: , 3. -tOBBiJU^U* 1 — jgfc* 
ftAdtcMW-Tft. 

[0 04 1 ] iE^i-p^fSiJWSrLfc*^. RFft 
fi01/^Rl (S/M/<;I^A^) f^S^ 
4tff»l 1 . S^ITl 2J4*fc*#J#rftftfc*. 
S^tt^SJfTfcft. RFfi^-c0W^/^a^R4O 
<Sat#«i|@Si 1 , 5^1T1 2#ft/MfJ»-C*ft 

ft. RFI^I/^tfR2-R3 (+HU'<;UA* 
^ ) O^g- , R F fl-t<0 U^/^VJn§ v ^Httfl®tWl« 

mssii. 1 2<7>mm<±*<. rf«#o^ 

^*#<5:oT<ftt. S^l 2. fiSt^iSiHSl . 

ttfeSAtthU-KsfTOBUffi^Aft. 
[0042] H7liHl4C*LfcfiSt*J»H«l lcoB 
*B«Sr*L7tI3BEI"CAft. h7^^6 1^l/^ 
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mwtzti. *<?>jL$v?izmM%'( yv-r>>A6 3£ 
6atfj$*i4. W»«^cir^raaitfi6 4o 

[0 04 3] 08(i01^L£S*+ri 2<VW*BmZ 
7FLfz®8mTfoZ>. hyyi/XfTl , T2teRFfl 

& J: 9 A;ft £ *i 4 R f fl^e^gffS&fifl^L 0 i o 
^■yfymihC^t, +IBIffl««#lFfcSS 

[ o o 4 4 ] (a 9 (4ia i fc* Lfcf hotssms 1 3 0 

PMW**UiEIBI2T*4. h7^yX^T7, T8 
tt-l F***«UjR*««U S7>yX^T9-Tl 
2(4fflt#-5T^^^^trt^. laieA^gJ: OA^J^ 
il4 I Fft^ih7>^^T9—Tl 2C9^— *£A 

4. 

[ 0 0 4 5 ] H 1 .OttH 1 tc^LJtSIWIsIBl 4 0P$H 

3BWHS1 336^aj*Sii4 I Ffl^A^LTK/U 
Wft^4tt»[9B 14 1. 1 4 1 cotttftHi 

SJfBHt-^C 1 , C 2 , C 3 Sr«*-r4»J«Bre#5S*EIB 
1 4 2^tfi£oTV^4. 

E 0 0 4 6 ] JUE LfcSBffiH 1 ^SUSfe^J 5 fc J:*Uf . 
RFS#ou^*MnSv^«^±. ffiggWMIHBi 1. 

«fc*>* ftff*^*HSWtt*CT«-»*«W-4it 
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